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Introduction
Dynamic modeling of flexible beams with large overall motion and nonlinear deformation is studied [1, 2, 3] . But in the flexible multibody system dynamics study, in view of the motion law of known of the flexible manipulator, a high-speed rotation of the helicopter rotor blades and the law of a given rotational ontology-satellite antenna structure, analysis of the dynamic properties of flexible body under non-inertial system is often called. Since the Kane revealed for the first time this kind of problem with the dynamic characteristics of players, some scholars use different modeling methods, consider different models, and study the flexible structures of the given motion patterns under different non-inertial systems, and on the basis of this, the multi-body system such as flexible manipulator is studied [4, 5] .
But most of previous studies [4] by using the zero-order approximation model, taking into account the additional stiffness or deformation constraint coupling model , or one-order coupling model, focused on the research dynamic players effects as well as the flexible structure in motion under the condition of system stability and convergence. In the case of flexible deformation, the corresponding simplified processing is carried out. But as literature [6] pointed out that using the deformation model simplified processing model, the movement of the non-inertial coordinate system simulation of flexible structure, can cause the certain error. It is therefore necessary to study such problems using the precise coupling model proposed in this paper. 1  32  23  2  13  31  3  21  12   2,42  2,24  2,42  2,24  2  3,43  3,34  3,43  3,34  3 2 2 2ˆˆˆˆˆˆT
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In this case, the velocity and acceleration of the base point of the conjoined coordinate system are respectively K affected by the deformation pattern; In generalized force Q , it also contains the coupling of angular velocity and velocity due to the basis point motion, which is the double underline term. The zero-coupling model is not included in the additional stiffness term 1 K , and there are no underlining and double-underlined terms in each matrix.
For the structure of the plane flexible beam, the mass matrix and the gyro matrix in the dynamic equation of the non-inertial coordinate system are 22 22 11 33
To facilitate the comparison of one-order coupling model, the stiffness matrix is written as follows. 
The dynamic characteristics of the flexible beam under the non-inertial system
Consider a planar flexible cantilever beam consolidation which is attached to the rigid body of a rotating center [4, 7] . as shown in figure 1, centrosome radius for R , corner for  , angular velocity as the   , angular acceleration is On the vertical and horizontal, the zero-coupling model directly uses the deformation model of structural dynamics, did not consider the additional stiffness K1, and when calculating the inherent frequency, to simplify the computation, Ignored the gyro G. The additional stiffness is the reason for the dynamic stiffness effect.
In a coupling model, the coupling terms of the base velocity and angular velocity are not considered, which the double underline term is. At the same time, in one-order coupling model, the intercoupling of vertical and horizontal deformation is not considered, so there is no Line item in 0 K . (12), (14), the coupling term of velocity and angular velocity is no effect on additional stiffness influence, and accelerations of points is also no effect on the additional stiffness.
When the flexible beam has no initial deformation, the initial condition is
. Given the different steady speed of 
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W increases, and its effect on dynamic stiffness is still small, and the "softening" effect of deformation coupling is not obvious.
2. When the radius of the center is 1  m, 1 K are the same by using three models, but considering the intercoupling of vertical and horizontal deformation, as well as the distortion mode of corresponding points in the middle line is replaced by any deformation pattern In the horizontal, 0 K is different. With the increase of steady speed, the accurate model of each order natural frequency is a slightly increased coupling model. The coupling effect makes the dynamic stiffness increase, and two models of each order natural frequency are increased with the increase of rotational speed increases. All this reflects dynamic stiffening. When K of the precise model of this paper increases relative to one-order coupling model. Due to the increase of the additional stiffness term, under the different rotating speed and radius of centrosome, endpoint deformation displacement of the precise model is reduced relative to one-order coupling model. Increased with the increase of centrosome radius or steady speed, when the movement is stable, the deformation amplitude of the precise model slightly larger than one-order coupling model, and gradually tend to be one-order coupling model. As the coupling of speed and angular velocity increases, it is less than one-order coupling model; the frequency of the precise model is slightly more than one-order coupling model. With the increase of steady speed, the inherent frequency difference between the two models increases gradually. In this paper, the precise model of various frequencies are higher than that of one-order coupling model. The coupling effect of velocity and angular velocity of base point also make the beam tends be "rigid". Its role cannot be ignored in basis points movement at high speeds.
/o additional stiffness 1 K is considered in zero-order approximate model , so Whether R is zero , whether or not it has an initial deformation, when calculating the endpoint deformation, the calculation results are divergent when the steady speed increase; The frequency of its various frequencies decreases with the increase of the speed, and the base frequency is unsolved after the steady turn of the revolution, and does not reflect dynamic stiffening; In the case of zero-order approximate model, the gyro G makes the natural frequency slightly lower. The frequencies of zeroorder approximate model are lower than one-order coupling model and the present exact model.
With the increase of the radius of the central body and the increase of rotational speed, the frequency difference of the two models also increases correspondingly; When 0  R m, the speed and acceleration of the base point are zero, no point velocity and angular velocity coupling, and only additional deformation coupling term, frequency difference of the two models is very small. The addition of R or  increases the Stiffness term of the precision model, which makes the frequency of the precise model higher than one-order coupling model.
From the above analysis shows, for a planar flexible beam, consider fully the geometric nonlinear deformation, deformation coupling model to increase did not produce significant softening effect, on the contrary make beam slightly "rigid". At the same time by using the precision model, the new coupling term of velocity and angular velocity of the base point will influence the simulation when the speed of motion is larger.
Conclusion
This paper studies the dynamic properties of the plane flexible beam under the non-inertial coordinate system known to the law of motion. The research results show that for the planar flexible beam, consider fully the geometric nonlinear deformation, deformation coupling model to increase did not produce significant softening effect, on the contrary make beam slightly "rigid". At the same time, under the accurate model, the basis of new velocity and angular velocity of the coupling term, under the condition of velocity is larger for the calculation of model simulation.
In this paper, the plane flexible beam under the non-inertial coordinate system is studied, and the influence of the deformation coupling term and the coupling effect of velocity and angular velocity of base point on different structures are discussed. For planar flexible beam structure, the deformation deformation coupling term and the coupling effect of velocity and angular velocity of base point have the effect of "rigidification" on the beam, but the simple deformation coupling is small.
For flexible beam with initial deformation, whether using zero-order approximate model, oneorder coupling model and the present exact model, the deformation and movement are larger volatility. Even if the rigid motion is constant, the movement of deformation still fluctuates greatly. This indicates that the structure should avoid initial deformation or some control strategy should be adopted.
